Characterization of the reaction of methyl acetimidate with sperm whale myoglobin.
The effects of pH, acetimidate concentration, temperature, and reaction time of methyl acetimidate with sperm whale myoglobulin have been assessed. Reaction at pH 9.8 and 15 degrees C for 30 min with a sixfold excess of methyl acetimidate relative to each amino group yielded six acetimidomyoglobin derivatives which were separated and purified. Reaction with tetrahydrophthalic anhydride revealed the number of amino groups that remained unreacted in each separated component and made possible further subractionation. Modification at the NH2 terminus was quantitated by automated stepwise Edman degradation. The acetimidyl and tetrahydrophthalyl groups, were readily removable. The potentiometric titration of three of the completely deprotected components showed identity with the parent untreated sperm whale myoglobin. The first of two major products was acetimidated at all 19 epsilon-amino groups but not at the NH2 terminus. The second major product bore a blocked NH2 terminus but retained one unmodified epsilon-amino group, identified after modification by trinitrobenzenesulfonate as lysine residue 77. Of the minor components, one was identified as completely acetimidated at all 20 amino groups. The other three minor components appeared to contain irreversible by-products.